Inactivation of acetyl-CoA synthase/carbon monoxide dehydrogenase by copper.
Two recent crystal structures of acetyl-CoA synthase (ACS) from Moorella thermoacetica exhibited different metal contents and geometries at their active site, called the A-cluster. This led to the proposal of two catalytic mechanisms, one Ni-based, the other Cu-based. ACS was studied with respect to synthase activity, methyl group transfer activity, metal content, and EPR spectroscopy. Our results indicate that Cu is not required for catalysis and that it inactivates ACS by binding to the proximal site of the A-cluster. With Cu in this site, the A-cluster cannot accept a methyl group from the corrinoid-iron-sulfur protein, nor can it exhibit the NiFeC EPR signal after treatment with CO.